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Introduction: 

A significant proportion of prostate cancer patients 
treated with radiotherapy develop erectile dysfunction and 
urinary morbidity induced by exposure to a high dose of 
radiation. In some cases there are explanations for these 
reactions, such as doses to large volumes of normal tissue 
or pre-existing medical conditions such as diabetes or 
collagen vascular diseases.  However, there exists an 
important subset of patients with no clear explanation for 
excessive post-treatment morbidity and the potential for a 
genetic basis must be considered. The purpose of this study 
is to investigate whether the ATM gene plays a role in this 
radiation sensitivity. This gene was selected, as the 
protein it encodes, plays a critical role in the response 
of cells to irradiation and the repair of radiation-induced 
damage. Furthermore, cells possessing one mutated copy of 
this gene are radiosensitive. In addition, the results of a 
pilot study screening breast cancer patients are supportive 
of the hypothesis that patients who are carriers of an ATM 
mutation are more likely to develop radiation-induced 
complications.  
 
 The principal goal of this project is to determine 
whether men who inherit a mutated copy of the ATM gene are 
more prone to the development of radiation-induced erectile 
dysfunction and urinary morbidity. This will be 
accomplished through comprehensive screening of the ATM 
gene for germline mutations. If a correlation is found 
between radiosensitivity and ATM heterozygosity, this would 
indicate that possession of a mutated copy of the ATM gene 
results in susceptibility to complications for prostate 
cancer radiotherapy patients. In addition, a determination 
will be made as to the pathogenic consequences of each ATM 
mutation through the use of functional studies that will 
examine the ability of the ATM protein to act normally in 
cells from patients who are carriers of a mutation in this 
gene. This project represents the first study to use the 
powerful DHPLC mutation screening technique to investigate 
the association between possession of a mutated ATM gene 
and both erectile dysfunction and the entire clinical 
course of a patient's urinary morbidity after treatment 
with radiation for prostate cancer. It is also the first 
study to examine whether there is a correlation between the 
presence of a mutation, development of a radiation-induced 
complication, and impairment of ATM protein function based 
upon cellular and molecular analyses. 
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Body: 
 
My annual report covers the period from 2/1/05 to 1/31/06.  
I will successfully complete the Mount Sinai Clinical 
Research Training Program, which is sponsored by an NIH K30 
Clinical Research Curriculum Award.  In addition to the 
training plan regarding the Clinical Research Training 
Program I have completed additional coursework offered by 
Mount Sinai will be conferred a masters degree in Clinical 
Research in May 2006.  My coursework this year included 
Clinical Research Thesis Project, Clinical Research Thesis 
Project Design, Clinical Studies Journal Club I, Clinical 
Studies Journal Club II, Clinical Research Works in 
Progress Seminar Series I, Clinical Research Works in 
Progress Seminar Series II, and Scientific Writing and 
Presentation. 
 
I have performed DHPLC on 163 men from the Mount Sinai 
Prostate Cancer Tissue Repository.  I am currently 
finalizing the required PCR work for the group.  I have 
accrued 35 of the expected 50 patients needed for the study 
who developed erectile dysfunction following brachytherapy.  
In addition I have accrued 21 patients of an expected 50 
with severe urinary morbidity following the brachytherapy.  
In addition I have also performed DHPLC on 107 patients who 
did not have either erectile dysfunction nor severe urinary 
morbidity following the procedure. 
 
I have published my first collaborative publication in 
association with Jan Overgaard’s group in Denmark.  The 
publication details an analysis of the ATM gene in 
patient’s with severe radiation side effects following 
radiotherapy for breast cancer.  In addition, I have 
continued to spend 4 hours with Simon Hall M.D., the 
chairman of Urology at Mount Sinai; in the Maury Dean 
Center for Prostate Health.  From these meetings I have 
continued to solidify my research ties with his faculty.  I 
am working with Natan Bar-Chama MD, an expert in the 
diagnosis and treatment of erectile function, on a 
prospective study of the use of sildenafil to prevent 
brachytherapy induced erectile dysfunction.  Lastly, my 
department recruited another physician named Johnny Kao, 
M.D. in July 2005, who has also been awarded a Physician  
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Research Training Grant from the Department of Defense.  We 
have several protocols and collaborative projects which are 
ongoing. 
 
 
I have published four articles this year as an author. (see 
references)  In addition, I gave an oral presentation at 
this years American Society of Radiation Oncology meeting 
entitled, “Impact of Low Dose Rate Prostate Brachytherapy 
on the Sexual Health of Men with Normal Pre-treatment 
Sexual Function; an Analysis at Seven-years Minimum Follow-
up.”  I also gave an invited talk at this years Radiation 
Research Society meeting at a session entitled, ”Update of 
Normal Tissue Radiobiology in the IMRT Era”; my talk was 
entitled,” Towards a predictive genetic model of adverse 
late radiation effects.”  These talks were in addition to 
several other collaborative efforts. (see appendix) 
 
In terms of obtaining additional funding opportunities, I 
have received funding from the NIH Loan Repayment Program.  
In addition, in association with my mentor Barry 
Rosenstein, PhD, work on a study entitled, “ATM sequence 
variants are predictive of adverse radiotherapy response 
among African-American men” from the American Cancer 
Society, continues to progress on schedule. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 7 
 
KEY RESEARCH ACCOMPLISHMENTS:  
 
Completed 18 months of coursework required for Clinicial 
Research Training Program. 

 
Perform PCR with DNA samples isolated from 35 with erectile 
dysfunction and 21 patients with severe urinary side 
effects and 75 matched controls obtained from the Mount 
Sinai Prostate Cancer Patient Tissue Repository. 

 
Completed DHPLC on 163 patient’s obtained from the Mount 
Sinai Prostate Cancer Tissue Repository.  In addition, I 
have identified all abnormal chromatograms within the 
sampled group. 
 
I have completed the DNA sequencing of all to identify PCR 
products that may possess ATM mutations based upon the 
appearance of aberrant chromatograms. 
 
I have established a research collaboration with Jan 
Overgaard’s group in Denmark.  His group leads European 
efforts to identify a link between clinical radiation 
sensitivity and an individual’s genetics. 
 
I presented my findings regarding this project at an 
invited talk at the Radiation Research Society’s annual 
meeting in Denver Colorado, 10/18/2005 and at the Annual 
American Urological Association in San Antonio, Texas 
5/2005. 
 
I have obtained funding from the National Institutes of 
Health under the Loan Repayment Program.  My initial 
funding period will be from 7/1/2005 to 6/30/2007. 
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REPORTABLE OUTCOMES: 

Publications:  

Andreassen CN, Overgaard J, Alsner J, Overgaard M, Herskind 
C, Cesaretti JA et al. ATM sequence variants and risk of 
radiation-induced subcutaneous fibrosis after 
postmastectomy radiotherapy.  Int J Radiat Oncol Biol Phys. 
2006 Mar 1;64(3):776-83. Epub 2005 Dec 9.  

Stock RG, Cesaretti JA, Stone NN. Disease-specific survival 
following the brachytherapy management of prostate cancer. 
Int J Radiat Oncol Biol Phys. 2006 Mar 1;64(3):810-6. Epub 
2005 Nov 23.  

Stock RG, Stone NN, Cesaretti JA, Rosenstein BS. 
Biologically effective dose values for prostate 
brachytherapy: Effects on PSA failure and posttreatment 
biopsy results. Int J Radiat Oncol Biol Phys. 2006 Feb 
1;64(2):527-33. Epub 2005 Oct 19.  

Kollmeier MA, Stock RG, Cesaretti J, Stone NN. Urinary 
morbidity and incontinence following transurethral 
resection of the prostate after brachytherapy. J Urol. 2005 
Mar;173(3):808-12. Review.   

 

Presentations: 

Cesaretti JA. “Towards a predictive genetic model of 
adverse late radiation effects.”  Radiation Research 
Society/ASTRO Joint Session “Update of Normal Tissue 
Radiobiology in the IMRT Era” Moderators Travis E and 
Anscher M., October 2005, Denver, Colorado 

Cesaretti JA. “Radiation Therapy for Esophageal Carcinoma.” 
From Gastroesophageal Reflux Disease to Esophageal Cancer: 
New Treatments and Technologies, April 2, 2005, The New 
York Academy of Medicine, New York, New York. 

Cesaretti JA. “Intensity Modulated Radiation Therapy for 
Prostate Cancer” and “Combined Modality Therapy for 
Prostate Cancer.”  Advanced Workshop in the Treatment of 



Prostate Cancer, April 27-29, 2005, The New York Academy of 
Medicine, New York, New York. 

Cesaretti JA. “Intensity Modulated Radiation Therapy for 
Prostate Cancer” and “Combined Modality Therapy for 
Prostate Cancer.”  Advanced Workshop in the Treatment of 
Prostate Cancer II, September 27-29, 2005, The New York 
Academy of Medicine, New York, New York. 

Cesaretti JA, Stone NN, Stock RG. “Impact of Low Dose Rate 
Prostate Brachytherapy on the Sexual Health of Men with 
Normal Pre-treatment Sexual Function; an Analysis at Seven-
years Minimum Follow-up.”  ASTRO 47th Annual Meeting, 
October 2005, Denver, Colorado. (Oral Presentation) 

Zagar TM, Stone NN, Cesaretti JA (presenter), Stock RG. 
“Assessment of Post-Brachytherapy Sexual Function: A 
Comparison of the IIEF-5 and the MSEFS.”  ASTRO 47th Annual 
Meeting, October 2005, Denver, Colorado. (Poster 
Discussion) 

Stock RG, Stone NN, Cesaretti JA, Rosenstein BS. 
“Biologically Effective Dose Values for Prostate 
Brachytherapy: Effects on PSA Failure and Post-Treatment 
Biopsy Results.” ASTRO 47th Annual Meeting, October 2005, 
Denver, Colorado. (Poster Presentation) 

Ho AY, Atencio DP, Fan G, Green S, Formenti SC, Haffty BG, 
Bernstein JL, Iyengar P, Stock RG, Cesaretti JA, Rosenstein 
BS. “ATM Sequence Variants as Predictors for Late Normal 
Tissue Responses in Breast Cancer Patients Treated with 
Radiotherapy.” ASTRO 47th Annual Meeting, October 2005, 
Denver, Colorado. (Poster Presentation) 

Fan G, Atencio DP, Ho AY, Green S, Formenti SC, Haffty BG, 
Bernstein JL, Iyengar P, Stock RG, Cesaretti JA, Rosenstein 
BS “Genetic predictors of adverse radiotherapy effects in 
African-American breast cancer patients.” Radiation 
Research Annual Meeting, October 2005, Denver, Colorado. 
(Poster Presentation) 
 
Cesaretti JA, Stock RG, Stone NN, Lehrer S, Atencio DP, 
Bernstein JL,Rosenstein BS. “ATM SEQUENCE VARIANTS ARE 
PREDICTIVE OF THE DEVELOPMENT OF ERECTILE DYSFUNCTION AMONG 
PATIENTS TREATED FOR PROSTATE CANCER WITH 125IODINE 
BRACHYTHERAPY.  American Urological Association Annual 
Meeting, May 2005, San Antonio, Texas (Poster Discussion) 
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CONCLUSIONS:  
 
My training grant is progressing on several important 
fronts.  I continue to be ahead of schedule in terms of 
patient accrual.  I have completed the DHPLC work of 164 
accrued patient’s to this point.  I am nearing completion 
of PCR necessary to identify significant mutations in the 
study group.  Completion of these initial phases will allow 
for me to proceed to the planned functional assays in the 
next few months. 
 
I have expanded my collaborative network and have published 
my first collaborative paper on the subject of genetic 
predisposition to side effects as an e-publication on 
December 9, 2005. 
 
I have received an NIH loan repayment grant. 
 
I have completed three-quarters of the coursework necessary 
to complete the K30 Physician Research Training Program; In 
addition, I have done enough coursework to be awarded a 
Masters degree in May 2006 in Clinical Research.  
 
The results of my research project were presented at both 
the AUA and ASTRO/RRS national meetings. 
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Towards a predictive genetic 
model of adverse late radiation 

effects.

Jamie Cesaretti, M.D.
Assistant Professor

Mount Sinai School of Medicine

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Slide 2 
There is a well known genetic 

basis for normal tissue 
radiosensitivity.
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American Journal of Diseases of Children (1968) 116: 392

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 



Slide 4 

American Journal of Diseases of Children (1968) 116: 392
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Slide 6 
What is radiation sensitivity?

What characteristics might one look for in a candidate gene?

Once one has the gene; which variants should one value? 

How important is the clinical data?

What about dosimetry?

What considerations should be made regarding the genetic 
background of the tested population?  
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Characteristics of a candidate 

gene(s).

Involvement in DNA repair from radiation damage
(many many genes)

Correlation with a previously described radiation 
sensitivity syndrome (fewer genes – and ATM)

Gene implicated in cancer predisposition (several genes)

Gene involved in repairing oxidative damage (many genes)

Cell cycle regulation, chromatin stewardship genes, etc.
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There are other candidate genes.

TGFB1 – multifunctional cytokine causes fibrosis
SOD2   – encodes important anti-oxidant enzyme
XRCC3 – homologous recombination of DSB
XRCC1 – single strand break recombination
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What variant is meaningful?

Common variants will, if positive, offer the most potential
statistically. (ie. 10-20% incidence)

Functional variants – which have the potential of conferring
a structural change.  (most convincing)

Single nucleotide polymorphisms (SNPs) – would be the 
most amenable to the development of a commercially viable

screening test.

Gene exploration versus screening.  The exploration of 
different populations may change our assumptions about the 
functional significance of any given polymorphism.
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Slide 10 When is clinical information 
meaningful?

Prospectively collected.

Long term follow-up. (A cancer patient with a good prognosis)

Use of common validated toxicity measures.

The toxicity is easily and reproducibly scored.

Toxicity is clinically significant.

Data collector is blinded from genetic analysis.

Known confounding factors should be identified. (tamoxifen,
anti-oxidents, amifostine, chemotherapy, familial syndromes)  
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The importance of dosimetry.

In order to elicit a difference, patients need to have been
treated with a spectrum of high doses. (prostate, some
older breast regimens, head and neck, lung, sarcoma)

Dosimetry should be prospectively collected, using 3D
appreciations of anatomy.

Different dose rates may have different implications in analysis.

Toxicity has to occur in order for there to be a successful
association.
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Slide 12 Populations should be 
homogeneous.

There are racial – ethnic differences between the incidence 
of SNP’s in the population.

It may not be the same answer for every ethnic group in 
terms of at-risk alleles.

In validating or invalidating genetic associations to radiation
toxicity – a detailed description of the genetic
background of patients should be apparent.
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ATM is a good candidate gene.

Shiloh Y.  ATM and related protein 
kinases: safeguarding genome integrity. 
Nat Rev Cancer. 2003 Mar;3(3):155-68.

Associated with a genetic
disease with XRT
sensitive component.

It is involved in DSB repair.

Other’s have reported radiation
sensitivity among
heterozygotes.
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Cancer J Sc Am (1998) 4: 385-89

A connection has been made in prostate cancer using EBRT and
screening for ATM variations.

There was an over-
representation of
diabetes in the 
sequenced population.
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Cancer Research (2003) 63: 8717-25

Which polymorphisms have functional significance? Why?
The complexity of analysis required in exploration of a gene
can be daunting.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 



Slide 16 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Slide 17 

International J Radiation Oncol Bio Phys (2002) 52: 606-13
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International J Radiation Oncol Bio Phys (2005) 61: 196-202
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Slide 19 Brachytherapy as a model for
developing a predictive
test for rectal bleeding.

Very high doses.
Variable patient dosimetry.
Toxicity does happen frequently.
Multiple toxicities can be measured.
Patients live to have late effects.
Toxicities have clinical meaning.
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Slide 20 Defining the Risk of Developing Grade 2 Proctitis 
Following I-125 Prostate Implants Using a Rectal 

Dose Volume Histogram Analysis
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Snyder KM, Stock RG, et al, Int. J Rad Oncol Biol Phys 50:335, 2001.  
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Tran et al. IJROBP Vol. 63, No. 1, pp 150-154. 2005

Others have found similar
relationships between dose
and rectal bleeding.
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Slide 22 Results: Rectal Bleeding
• RTOG grade 1 4/37 = 11%
• RTOG grade 2 2/37 = 5%
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Slide 23 Risk of Developing Grade 2 Proctitis when factoring 
in ATM status.
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Slide 24 
Does a combined analysis of 
previously described genetic 

associations predict late effects 
with more accuracy than analysis 

of a single gene?

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 



Slide 25 
ATM SEQUENCE VARIANTS AND RISK OF RADIATION-
INDUCED SUBCUTANEOUS FIBROSIS AFTER POST-
MASTECTOMY RADIOTHERAPY
Christian N. Andreassen, M.D.,1 Jens Overgaard, M.D., D.M.Sc., FACR, FRCR1 Jan Alsner, Ph.D.,1 Marie 
Overgaard M.D.2, Carsten Herskind Ph.D.,3 Jamie A. Cesaretti, M.D.,4 David P. Atencio, Ph.D.,4 Sheryl Green, 
M.D.,4 Silvia C. Formenti, M.D.,7 Richard G. Stock, M.D.,4 Barry S. Rosenstein, Ph.D.,4,5,6,7

ATM codon 1853, XRCC1 codon 399,
XRCC3 codon 241, SOD2 codon 16
and TGFB1 codon 10, respectively,
were defined as putative ‘risk alleles’. 
The patients were grouped according to
the total number of risk alleles they 
possessed. ED50 values were calculated
for patients with 2-3, 4-5 and 6-7 ‘risk alleles’
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Are there significant differences 
across populations in terms of 

genetic associations to radiation 
sensitivity?
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Slide 27 
Genetic Predictors of Adverse Radiotherapy Effects in African-
American Breast Cancer Patients
G.Fan, M.D.1, D.P. Atencio, Ph.D.1, A.Y. Ho M.D.1, S. Green, M.D.1, S.C. Formenti, M.D.2, B.G. Haffty, M.D.3, 
J.L. Bernstein, Ph.D.4, P. Iyengar1, R.G. Stock, M.D.1, J.A. Cesaretti, M.D.1, B.S. Rosenstein, Ph.D.1,2

METHODS
34 African-American women and 73 non-African American women with a minimum
of a 2-year follow-up underwent breast-conserving surgery and standard adjuvant
radiation therapy for either DCIS or early stage breast cancer between 1990 to 2003.

CONCLUSION: Of the 24 different ATM variants identified, only 3 were shared between
African-American and non-African-American women. 
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The Gene-PARE Project

 
Funding 
 Agency 

Treated  
Cancer 
 Site 

Country 
Where 
Patients 
Are 
Accrued 

Specific 
Targeted 
Ethnic 
Group 

Period 
of 
Study 

Screened Genes Adverse Effects

DOD Breast  U.S African-
American 

2002-
2006 

ATM Telangiectasia, 
Fibrosis 

DOD Prostate
  

U.S None 2004-
2009 

ATM EDa, UTMb, Proctitis 

NY State 
Dept. of 
Health 

Breast & 
Prostate 

U.S None 2005-
2007 

ATM, TGFB1 
XRCC1 XRCC3, 
SOD2, hHR21 

Telangiectasia, 
Fibrosis 
ED, UTM, Proctitis 

ACS Prostate U.S African-
American 

2005-
2009 

ATM, TGFB1 
XRCC1 XRCC3, 
SOD2, hHR21 

ED, UTM, Proctitis 
 

VA Prostate U.S None 2005-
2010 

ATM, TGFB1 
XRCC1 XRCC3, 
SOD2, hHR21 

ED, UTM, Proctitis 

Danish 
Cancer 
Society 

Breast, 
Head& 
Neck 

Denmark None 2004-
unlimit
ed 

ATM, TGFB1 
XRCC1 XRCC3, 
SOD2, hHR21 

Fibrosis, 
Telangiectasia 

     Breast Israel None 2005-
2006 

ATM Telangiectasia, 
Fibrosis 

     Breast, 
Head & 
Neck 

Switzerlan
d 

None 2005-
2006 

ATM, TGFB1 
XRCC1 XRCC3, 
SOD2, hHR21 

Telangiectasia, 
Fibrosis 

COHORT Breast France None 2005-
2007 

ATM Telangiectasia, 
Fibrosis 
(Concomitant 
Letrozole Therapy) 

 
 
 

Prostate Japan Japanese 2005- 
2008 

ATM, TGFB2, 
XRCC1, XRCC3, 
SOD2, hHR21 

ED, UTM, Proctitis 
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Summary.

Each individual may be able to have a
genetically determined DVH in the next
several years.

This could serve as a rational basis for 
further dose escalation in order to
better compliment the rapid application of technical 
innovations.
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Experimental and Clinical Therapeutics 
Monday, October 17, 2005 3:00 PM-5:00 PM Exhibit Hall 
 
(PP107) Genetic predictors of adverse radiotherapy effects in African-American breast 
cancer patients. 
 
Fan, G*,1, Atencio, D1, Ho, A1, Green, S1, Formenti, S2, Haffty, B3, Bernstein, J4, 
Iyengar, P1, Stock, R1, Cesaretti, J1, Rosenstein, B1, 2, 1 Department of Radiation 
Oncology, New York, NY, USA2 Department of Radiation Oncology, New York, NY, 
USA3 Department of Therapeutic Radiology, New Haven, CT, USA4 Department of 
Epidemiology and Biostatistics, New York, NY, USA 
 
ABSTRACT- Purpose/Objective: The purpose of this study was to identify ATM gene 
sequence variants found specifically among African-American women that may predict 
for the development of adverse effects resulting from radiation therapy for breast cancer. 
Methods: 34 African-American women and 73 non-African American women were 
screened for DNA sequence variations in the 62 coding exons of the ATM gene using 
DHPLC. All patients underwent breast conserving surgery and standard adjuvant 
radiation therapy for either DCIS or early stage breast cancer and had a minimum of two 
years of follow up. Chi-square and Fisher exact tests were used to compare groups. 
Results: 53% (18/34) of the African-American and 22% (16/73) of the non-African-
American patients were found to harbor ATM gene sequence alterations located within 
exons, or in short intronic regions flanking each exon that encompass putative splice sites 
(p=0.003). Furthermore, 26% (9/34) of the African-American versus 3% (2/73) of the 
non-African-American subjects possessed multiple ATM sequence alterations (p<0.001). 
Among African-American patients with ATM sequence variants, 72% (13/18) 
demonstrated a late radiation-induced adverse response. In contrast, 50% (8/16) of the 
African-American patients with no ATM sequence variation, manifested a late response 
(p=0.29). Among non-African-Americans, 81% (13/16) of those subjects with sequence 
variants exhibited late responses while only 51% (29/57) without sequence alternations, 
developed late effects (p=0.04). Of the 24 different variants identified, only 3 were shared 
between the two groups. Conclusions: We found a higher incidence of ATM gene 
variants in African American women. The variety and frequency of these polymorphisms 
appear to be unique to this population. In addition, African-American women had a 
higher incidence of multiple ATM variants compared to the non-African-American 
population. Whereas possession of ATM gene variants was predictive for late adverse 
responses to radiotherapy among non-African Americans, this finding did not reach 
statistical significance in the African American population, perhaps secondary to the 
small sample size. This research was supported by the Dept. of the Army grants DAMD 
17-02-1-0502 and DAMD 17-02-1-0503. 
 
Key words: ATM gene, African-American, Adverse radiotherapy effects, Breast Cancer 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ATM SEQUENCE VARIANTS ARE PREDICTIVE OF THE DEVELOPMENT OF ERECTILE 

DYSFUNCTION AMONG PATIENTS TREATED FOR PROSTATE CANCER WITH 125IODINE 

BRACHYTHERAPY  Jamie A. Cesaretti, M.D.,* Richard G. Stock, M.D., * Nelson N. Stone, M.D.,‡ Steven 

Lehrer, M.D.,*,¶ David A. Atencio, Ph.D.,* Jonine L. Bernstein, Ph.D., † Barry S. Rosenstein, Ph.D.,*,†,װ 

Departments of *Radiation Oncology, †Community and Preventive Medicine , ‡Urology, Mount Sinai School 

of Medicine, New York, NY, װDepartment of Radiation Oncology, NYU School of Medicine, New York, NY 

and the ¶Veterans Affairs Medical Center, Bronx, NY. 

Purpose:  To examine whether the presence of sequence variants in the ATM (mutated in ataxia telangiectasia) gene is 

predictive for the development of radiation-induced erectile dysfunction resulting from 125I prostate brachytherapy for 

early stage prostate cancer. 

Materials and Methods:  37 patients, with a minimum of one-year follow-up, who underwent 125I prostate 

brachytherapy of early stage prostate cancer were screened for DNA sequence variations in all 62 coding exons of the 

ATM gene using denaturing high performance liquid chromatography (DHPLC).  The clinical course of their erectile 

function for each genetically characterized patient was obtained from a database of 2220 patients implanted at Mount 

Sinai Hospital since 1990. 

Results: 21 ATM sequence alterations located within exons, or in short intronic regions flanking each exon, were found 

in 16 of the 37 patients screened. Nine of the patients with sequence alterations specifically possessed missense 

mutations, which encode for amino acid substitutions, and are therefore more likely to possess functional importance.  

Of those patients with missense mutations who were potent prior to brachytherapy, 5/8 (63%) developed prospectively 

evaluated erectile dysfunction (ED) as opposed to 2/20 (10%) without these sequence alterations (p=0.009).  Severe ED 

as quantified by IIEF-5 occurred in 5/9 (56%) patients with missense mutations compared to 3/27 (12%) of patients 

without these sequence abnormalities (p=0.01).   

Conclusion:  Possession of sequence variants in the ATM gene, particularly those that encode for an amino acid 

substitution, is predictive for the development of erectile dysfunction among patients treated with 125I prostate 

brachytherapy.  

 

Key Words:  ATM gene, Radiation sensitivity, DHPLC, Prostate cancer, Brachytherapy, Erectile Dysfunction. 
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